Pleiotropic effects of HIV-1 protein R (Vpr) on morphogenesis and cell survival in fission yeast and antagonism by pentoxifylline.
Expression of HIV-1 Vpr causes cell cycle G2 arrest, change in cell shape, and cell death over a large evolutionary distance ranging from human to yeast cells. As a step toward understanding these highly conserved Vpr functions, we have examined the effect of Vpr on cytoskeletal elements and the viability of fission yeast. We demonstrate that the changes in cell morphology induced by Vpr in fission yeast are caused by several underlying cellular abnormalities, including increased biosynthesis of chitin in the cell wall, disruption of the actin cytoskeleton, and altered polarity for cell growth. The extent of these cellular alterations and cell survival correlates with the level of vpr expression. Accompanying cell death, Vpr induces aberrant nuclear morphologies in fission yeast which are similar to those found during the apoptosis induced by Vpr in mammalian cells. The Vpr-induced cytopathic effects and cell death can be suppressed by treatment with pentoxifylline, a compound that inhibits HIV-1 viral replication and suppresses Vpr-induced cell cycle G2 arrest in human and fission yeast cells. The results presented here suggest that pentoxifylline suppresses the effects of Vpr by blocking interactions of Vpr with cellular proteins. Given that pentoxifylline has potential therapeutic value in blocking the effects of Vpr in HIV-infected patients, understanding the molecular mechanisms by which pentoxifylline antagonizes Vpr may have general implications for HIV therapy.